Introduction
The specific conductance of sea water is about a million times greater than that of pure water. Furthermore, at a given temperature, the conductance increases almost linearly with increasing salinity. Therefore, the conductance should be a simple and yetfar more precise measure of salinity than the usual silver nitrate titration method.
Since 1956 there has been a rapid development of electrolytic conductivity techniques, so that today more determinations of salinity are done by conductometry than titration.
For instance, at Oregon State University, all the salinity samples taken after December 31, 1961 have been analyzed conductometrically.
This review paper presents a short history of the development of the conductivity techniques, discusses the nature of the electrolytic conductance of sea water and gives a brief description and precision of the various conductometric salinometers presently used. Problems in the use of international standard sea water as conductometric standard, and biogeochemical factors affecting the conductance of sea water in the ocean are also discussed.
Historical sketch
According to THOMAS et al. (1934) , KARSTEN (1897) (2) New tables should be computed relating salinity so defined to conductivity and refractive index.
(3) As soon as practicable, Copenhagen Standard Sea-Water should be certified in conductivity as well as chlorinity. Cox's data comparing conductivity, chlorinity, and density for sea waters obtained from all the oceans at various depths ( Figure 1) Figure 2 shows the conductivity-chlorinity relationship. Considerable scatter exists. Therefore, the estimation of one parameter from the other suffers substantially in its precision. For instance, for two waters of same conductivity Location of water sampling for the study of Conductivity-chlorinity-density relationship. (From UNESCO, 1962 They considered the work needed for publication of new oceanographic tables and the certification of standard sea water. One of the most important new tables we expect the panel to prepare is undoubtedly that of conductivity-density.
Electrolytic
conductance of sea water
(1) General remarks The specific conductance of sea water increases with increasing salinity, temperature and pressure. It is also a function of the nature and concentrations of the dissolved electrolytes in sea water.
Sea water is a complicated solution containing many ions, both simple and complex.
Of where V denotes volume, T, temperature and P, pressure. With this assumption and definition, PARK (1964 b) estimated the partial equivalent conductances of electrolytes in sea water.
He measured the change in the specific conductance of the sea water samples before and after the addition of a small amount of an electrolyte. Tables  5 and  6 ( PARK, 1964b) .
For the construction of Figure  9 ) was utilized by PARK et al. Calculated from the data of LYMAN and FLEMING (1940) . Neglected on the calculation of the conductivity per cent.
Considered H3BO3_??_H++H2BO-3 only. (2) Inductive salinometer
The unique feature of this instrument is the absence of electrodes and the constant temperature bath (BROWN and HAMON, 1961) . The reference resistor is a thermistor immersed in the sample, chosen and adjusted with metal resistors so that it has a similar temperature coefficient to sea water over a limited temperature range and limited oceanic salinity range (HAMON, 1956 ). The current is induced in the sea water by making the water form a conducting loop in a transformer bridge.
This instrument is commercially sold in Australia, U.S.A. (Hytech) and Japan (Tsurumi). (1959) . This instrument has not been perfected for field uses.
The instrument has no metallic contact with sea water. Its bridge is operated at 10 megacycles. Coupling to sea water is made through coated glass walls of the cell which act as capacitive coupling elements.
(4) In situ salinometer
The most attractive feature of the in situ instrument is its capacity to monitor the desired parameter continuously from the surface to depth. It also eliminates water sampling.
However, in order to have reliable instruments, study of the temperature and pressure effects on the conductivity of sea water and on the sensing device is necessary. The results of such studies should then be used in the development of a sensing device which will compensate for their effects. At present these effects have not been studied thoroughly enough.
Nevertheless, various in situ salinity sensing devices have been proposed (AAGAARD and VANHAAGEN, 1965; BROWN, 1963; and SKIN-NER, 1963) and tested (SIEDLER, 1963) . In order to eliminate the problems of electrode polarization and contamination, inductivelycoupled conductivity sensors with a network of temperature and pressure sensors have been preferred. BROWN (1963) gives a detailed account of his research on the temperature and pressure compensations for his proposed inductive sensing device.
